Nonphorbol tumor promoters okadaic acid and calyculin-A induce membrane translocation of protein kinase C.
The cell-permeable inhibitors of type 1 and 2A protein phosphatases, okadaic acid and calyculin-A, induced a redistribution of protein kinase C (PKC) activity and immunoreactivity (40 to 60%) from cytosol to membrane in some cell types. Calyculin-A was 100-fold more potent than okadaic acid and required only 5 to 10 nM concentrations to induce this PKC translocation. The concentration of these agents required to induce the redistribution of PKC correlated with the potency of these agents to inhibit both type 1 and 2A protein phosphatases. There was a lag period of 15 to 30 min before the onset of PKC translocation, as this process might have been induced by indirect cellular events triggered by inhibitions of protein phosphatases (1 and 2A). Taken together these results suggest that although the okadaic acid class of tumor promoters and phorbol ester-related agents bind to two different cellular receptors having counteracting enzymic activities, they share a common mechanism of action, namely the induction of cytosol to membrane translocation of PKC.